Depletion of nuclear poly(ADP-ribose) polymerase by antisense RNA expression: influences on genomic stability, chromatin organization, and carcinogen cytotoxicity.
Poly(ADP-ribose) polymerase (PADPRP) catalyzes the transfer of multiple ADP-ribose units from NAD to nuclear histone and nonhistone proteins, a reaction that appears to be important in the rejoining of DNA strand breaks during DNA repair and replication. We previously established and characterized a HeLa cell line that was stably transfected with a recombinant expression plasmid containing the mouse mammary tumor virus promoter upstream of a construct encoding PADPRP antisense RNA. We now show that after depletion of PADPRP mRNA as a result of antisense RNA expression, normal PADPRP mRNA concentrations are restored between 8 and 16 h after removal of dexamethasone (which activates the mouse mammary tumor virus promoter). By depleting antisense cells of PADPRP, we demonstrated the contribution of this enzyme to various aspects of nuclear structure and function: (a) amplification of a selectable gene encoding three early enzymes in the pyrimidine biosynthetic pathway was greatly increased in cells depleted of PADPRP; (b) chromatin structure was significantly altered in PADPRP-depleted cells, as indicated by reduced initiation and elongation of poly(ADP-ribose) chains attached to various nuclear protein acceptors, lower levels of poly(ADP-ribosyl)ation of histone H1, and an increased susceptibility of DNA to micrococcal nuclease digestion; and (c) the survival of PADPRP-depleted antisense cells exposed to the DNA alkylating and carcinogenic agent methyl methanesulfonate or nitrogen mustard was significantly reduced relative to that of control cells.